drug was injected into the epidural space at this stage.
Ten minutes later the subarachnoid space was located at L4-5 interspace with a 26 ga spinal needle at the first attempt, and 2 ml of cinchocaine 0.5070 in 6% dextrose introduced. The epidural catheter was then taped over the back and the patient turned to a lateral tilted position. A brief period of hypotension and bradycardia responded readily to intravenous atropine 0.6 mg and ephedrine 30 mg. She had already received 1200 ml Ringer lactate solution. The upper level of sensory loss (assessed by pinprick) was T4 on both sides.
Surgery began approximately ten minutes later followed by the uneventful delivery of an infant with an Apgar score of 9 at one minute and 10 at five minutes. At tubal ligation the patient complained of backache and it was decided to inject bupivacaine 0.5% (plain) 10 ml via the epidural catheter. Surgery was completed without further discomfort. The operation lasted for some fifty minutes and on transfer to the recovery room her blood pressure was 120/70 mmHg and other observations stable. Half an hour afterwards the patient was placed in a semi-recumbent position in order to nurse her baby. She then started to complain of numbness in the hands. Her blood pressure was 100/60. A second anaesthetist then assessed the patient and he noted that there was very weak handgrip on both sides. She was analgesic to pinprick to C3 level and said that she could "only take half a deep breath". Horner's syndrome was present bilaterally. The patient was coherent and remarkably unconcerned by these symptoms, and it was decided to simply observe her in the recovery room until the effects of an assumed high subarachnoid block had regressed. Gradual return of sensation in the upper limbs occurred and she was discharged to the ward two hours later.
Postoperative pain relief'was first requested about five hours after insertion of the block. Epidural pethidine 50 mg in saline 10 ml was administered by a nurse. The patient was in the lateral position during injection and the pain relief was both rapid and complete. There were no untoward symptoms.
Four hours later the patient requested a second dose of analgesia. She was sitting up in bed and had just finished a light tea. Epidural pethidine was administered as before and pain relief again was rapid and complete. Shortly afterwards, however, she felt nauseated and vomited. There was no suggestion that inhalation occurred. She was made comfortable sitting in bed, and the nurse momentarily left the room, being quite satisfied with the patient's condition.
In the course of the following five minutes the patient's husband noticed that his wife became increasingly drowsy and was "taking slow, deep gasping breaths". Soon afterwards she became unresponsive and her head dropped forward on her chest. The nurse confirmed on her return that the patient was unconscious, in the sitting position, with cyanosed lips and fingers. Her pulse rate was approximately 50 and it felt strong and regular. The nurse and husband then removed the pillows and laid the patient on her side. A Guedel airway was inserted with ease, and there appeared to be neither airway obstruction nor any sign of vomit or secretions. Respiration remained slow and "gasping" in character. The resuscitation team arrived promptly. Intermittent positive pressure ventilation was applied easily by face mask and Ambu bag. Endotracheal intubation was attempted but discontinued following improvement in the patient's colour and resistance during direct laryngoscopy. A brief period of laryngeal spasm resolved spontaneously without a muscle relaxant being required. Atropine 0.6 mg followed by naloxone 0.4 mg was given intravenously and spontaneous respiration returned within two minutes. The patient responded to questions but remained drowsy. She complained of nausea and vomited once more. She was completely pain-free.
The patient was transferred to an area allowing continuous observation, and subsequent progress was uneventful, apart from a mild postural frontal headache on the following day which resolved spontaneously. In view of the serious nature of this patient's response to epidural pethidine it was decided to determine the posItion of the catheter radiologic ally . Accordingly, metrizamide 6 ml was injected into the epidural catheter and the Anaesthesia and Intensive Care. Vol. J I, No. 3, August, 1983 patient suitably positioned for x-ray screening. This confirmed beyond doubt that the epidural catheter was m the subarachnoid space ( Figure I ).
DISCUSSION
Central respiratory depression is an invariable side-effect of all narcotic drugs used in therapeutic dosage, and administration via the spinal canal is no exception. 2 The drug most commonly incriminated using this route has been morphine where, moreover, respiratory depression has been delayed for several hours. This insidious rostral spread within the cerebrospinal fluid has been demonstrated by Bromage J and attributed to the drug's relatively low lipid solubility. It has been recommended therefore 2 .4 that epidural opiates can be considered safe only if patients are under constant surveillance for at least 24 hours after the last dose. Logistical difficulties imposed by such restraint makes selective spinal analgesia less feasible in clinical practice.
For these reasons epidural pethidine (a more lipid soluble, rapid but shorter acting drug) was chosen in preference to morphine. Our experience with this preparation has been entirely satisfactory, as described previously, 5 and it has been argued that pethidine is a much safer preparation -at least for postoperative analgesia. The alarming response described in this patient was therefore of great concern to us, and the implications to our practice were obvious. We felt that it was imperative to determine the site of the epidural catheter and to report our findings.
There can be little doubt that the rapid onset of nausea and vomiting, hypopnoea and coma were caused by high concentrations of pethidine acting directly upon sensitive neurones within the brain stem. Rostral spread of the accidental bolus dose of pethidine within the cerebrospinal fluid may also have been aggravated by the patient being in the sitting position, for at 37°C the pethidine preparation has a density of 0.998 and is therefore slightly hypobaric (cerebrospinal fluid density 1.001).
It is of interest to consider when subarachnoid placement of the catheter occurred in this case. It will be recalled that two drugs had already been injected via the catheter without undue incident -namely bupivacaine, and the first dose of epidural pethidine. There are therefore two possibilities: either (a) the catheter was accidentally misplaced from the outset, but not recognised or (b) the catheter "migrated" into the subarachnoid space at some time between the first and second doses of pethidine.
Although catheter migration cannot be ruled out, we feel that the former explanation is more plausible. Why then did the initial dose of bupivacaine during surgery not rapidly cause a high and profound spinal block? One explanation is that the deliberate subarachnoid block "disguised" any dramatic additional blockade from the bupivacaine injected through the catheter. It was only after she sat up, nearly an hour later, that further spread of the block occurred -although this was not realised at the time. A change in posture was required to produce sufficient spread of the hypobaric bupivacaine (0.998 at 370C)6 to the cervical nerve roots. Subarachnoid bupivacaine 0.5070 has been shown to produce a wide variation in both spread 7 and degree of motor block. 8 The incomplete penetration of the block in our patient is therefore quite compatible with an inadvertent subarachnoid injection.
The patient's posture may also explain why the two doses of pethidine produced quite different effects. The first dose was given in the horizontal position, and the second sitting upright. Rostral spread of a hypobaric solution would thus be favoured in the vertical position. Alternatively, it is possible that a sufficient number of receptors and other binding sites were available at the cord level to "accommodate" the initial dose, but that these sites were sufficiently saturated at the time of the second dose to cause a much higher concentration of pethidine in the cerebrospinal fluid.
Whatever the mechanism, our patient fortunately responded rapidly to intravenous naloxone. It is obviously essential that this antagonist is readily available. In retrospect naloxone should possibly have been given sooner in this case -after the episode of vomiting for example. It will be recalled that she remained alert and rational for several minutes after vomiting before becoming drowsy and lapsing into coma. Acute onset of vomiting may therefore be a warning sign of impending central depression requiring urgent medical attention. It was of some reassurance at least that the symptoms and signs of profound narcotic depression occurred soon afterwards, rather than hours later -as has been reported in the case of morphine. 2 Patients receiving epidural pethidine should therefore be closely observed for 15 minutes afterwards. Both analgesia and adverse effects should become evident within this time.
Many will view this case report as a further example of unacceptable risk attached to all epidural narcotic use. We would certainly have ceased our current practice if the catheter had in fact been in the epidural rather than the subarachnoid space. It should be stressed that an anaesthetist is resident at all times, and that this case represents the only serious complication following epidural pethidine recorded in this hospital after more than ten thousand doses.
Finally, we feel that the radiological investigation in this patient was vital in achieving a firm diagnosis. There have been several case reports of unexpected high blocks following local anaesthetics given via the epidural catheter and speculation regarding spread in the epidural, subdural or subarachnoid space. Simple confirmation of the whereabouts of the tip with radio-opaque dye in these cases would have rendered such conjecture unnecessary. We urge that this simple and safe investigation be considered whenever an unusual response to epidural drugs occurs.
